Introduction {#sec1-1}
============

Parapharyngeal space (PPS) is a rare location for head and neck tumors.\[[@ref1]\] It is a space in the suprahyoid neck that contains fat and is surrounded by several other spaces defined by the fascial layers of neck.\[[@ref2]\] The tumors are mostly benign and account for 0.5% tumors of head and neck.\[[@ref3]\] Pleomorphic salivary adenoma (arising from deep lobe of parotid), malignant tumors of salivary gland, (for example, adenoid cystic carcinoma), carotid body tumors, angiofibroma, schwanomma, neurofibromas, ameloblastomas, rarely meningioma and chordoma are commonly encountered lesions.\[[@ref4]\]

The patients usually present with swelling of two specific sites namely oropharynx and lateral neck (cervical or submandibular mass), there may be oral cavity bulge, serous otitis, headache, syncope or even cranial nerve palsies involving vagus and hypoglossal nerves, leading to disorders of swallowing or speech.\[[@ref5]\]

The diagnosis is done by physical examination, radiological imaging, and pathological examination. Fine needle aspiration cytology (FNAC) can be an easy, rapid, and effective method of diagnosing these myriad of lesions of a specific anatomic space, though some gray zones prevail.\[[@ref6]\] Diagnostic difficulty persists due to their similar mode of presentations and at times morphological overlap. Hence, some cases can only be confirmed by histopathological examination and some by immunohistochemistry.

As these tumors are rare and often pose diagnostic difficulties the authors have selected few cases to study the occurrence in our population, to evaluate the exact nature by cytological study and final confirmation by histopathology and immunohistochemistry if required. It is very important to diagnose the nature of tumor whether benign or malignant prior to therapy, because treatment protocol is variable and early diagnosis can give better survival rate.

Materials and Methods {#sec1-2}
=====================

A total of five hundred and six cases of lateral neck lesions were studied by initial screening during January 2004 to August 2007. Out of these, 56 (11%) suspected parapharyngeal masses were selected by clinical and radiological methods. Cytomorphological patterns were evaluated by doing FNAC with 10 cc syringe and 22 gauge / 24 gauge needle following the standard procedure.\[[@ref7]\] Fine needle aspiration was also done under guidance (Computed tomography/ ultrasonography) as and when necessary.

Confirmation was done by histopathology (routine hematoxylin and eosin stain) and immunohistochemistry on paraffin sections in selected cases (by LSAB technique). Cytology staining was done by hematoxylin and eosin (wet smears) and Leishman-Giemsa (dry smears).

Results {#sec1-3}
=======

Total fifty six cases of parapharyngeal space tumors were selected, of which forty eight were benign (86%), while only eight malignant tumors (14%) have been studied. The age ranged from 14 to 70 years with maximum predilection in the fourth decade. Male:Female ratio was 1:1.

Out of 56 cases, 54 gave a satisfactory cytological material; in one of the paraganliomas only blood was aspirated, whereas out of three angiofibromas cellularity was very scanty even on repeated aspirations in one case.

Pleomorphic salivary adenoma (59%) showed maximum incidence in the benign group, followed by neurofibroma (12%), and schwanomma (9%)\[[Table 1](#T1){ref-type="table"}\].

###### 

Correlation of cytopathology with histopathology and immunohistochemistry

![](JCytol-26-102-g001)

In the malignant group of PPS neoplasms, paragangliomas showed highest incidence (11%) followed by malignant peripheral nerve sheath tumor (MPNST) and adenoid cystic carcinomas (2%) each\[[Table 1](#T1){ref-type="table"}\]. Histopathological confirmation of paraganliomas was done after cytological detection\[[Figure 1](#F1){ref-type="fig"}\]. Finally immunohistochemical confirmation was done in one case.

![Fine-needle aspiration cytology of paraganglioma (H and E, × 100)](JCytol-26-102-g002){#F1}

Discussion {#sec1-4}
==========

Parapharyngeal space tumors are difficult to diagnose early due to their location and plethora of presentation, they are usually benign, pleomorphic adenoma arising from the deep lobe of parotid has been found to be the most common tumor of parapharyngeal region by several authors\[[@ref8]\] and also by us. Studies have shown that there is no difference in the prognosis of pleomorphic adenomas even if they are cellular and show cytologic atypia in the form of scattered hyperchromatic nuclei.\[[@ref9]\] Though this study was not aimed to prognosticate these tumors, we found one such case which definitely needed histopathological confirmation.

We found only one case of adenoid cystic carcinoma (2%). It has been found to be the most common malignant tumor of minor salivary gland by Spiro *et al*.\[[@ref10]\] This tumor has a worse prognosis due to its anatomic site and higher stage at presentation.

Neurofibromas and schwannomas are rather common tumors of parapharyngeal space.\[[@ref8]\] But their occurrence at this site, slow growth, and associated neurological manifestations can mimic other entities.\[[@ref11]\] Malignant peripheral nerve sheath tumor is rare at this site and has grave prognosis.\[[@ref12]\] Neurogenic tumors comprised (both benign and malignant) only 23% in this series in contrast to others.\[[@ref1]\]

The paragangliomas occurring in head and neck comprise 3% of all parangangliomas and almost all located in the parapharyngeal space and arise in carotid body.\[[@ref13]\] Most follow a benign course, but may be malignant. Paragangliomas may be bilateral, multicentric or may be a component of multiple endocrine neoplasia (MEN) syndrome. We found two cases of paraganglioma occurring in the same family. Whether these were the component of the MEN syndrome could not be established as the family was lost to follow up. All our cases needed histopathological confirmation and immunohistochemistry in one.

Angiofibromas can also arise in this site,\[[@ref14]\] but we failed to diagnose them on cytology alone and most of these smears were grossly hemorrhagic with few spindle cells only. The solitary case of malignant peripheral nerve sheath tumor and one cellular schwannoma needed both histopathological and immunohistochemical confirmation.

Cytological diagnosis was almost corroborative with final histopathological diagnosis in all cases with very few exceptions. True positive cases comprised 50 (89%), whereas there were only two false negative cases due to paucity of materials or difficulty in approaching the lesions. Thus, diagnostic accuracy in this series was approximately 98.8% with only four false positive reports. Therefore, sensitivity in this study was 96% and specificity 99%, which corroborated with the findings of earlier studies.\[[@ref15]\]

Parapharyngeal masses sometimes fail to be detected early due to their location and overlapping symptoms with other common illnesses. Their importance lies in the fact that even benign lesions, if left untreated, may be fatal due to encroachment of vital structures. Clinical examination alone may not be sufficient to diagnose a mass or parapharyngeal lesion. With proper clinical and radiological assessment, FNAC can be extremely useful in diagnosing most of these lesions except a few which need histopathological and even immunohistochemical confirmation.
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